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the sulphate or chloride, while the sulphuric or hydrochloric acid
combines with the alkali, displacing the weak organic acid ; but
of course this can only take place in nearly neutral liquors, and
may be prevented by the addition of a calculated quantity of
acetic, formic or lactic acids sufficient to decompose the lime salts
formed. It is possible also that permanent hardness diminishes
the solvent power of the water for the more difficultly soluble
tannins.
Considerable experimental work has been done on this
subject by Nihoul,* and by Paessler and Appelius, f who have
arrived at almost opposite conclusions as to its importance ;
though both agree that temporary hardness causes some loss,
and decided darkening in colour, both of the liquor and the
leather tanned with it. The explanation of these differences in
result is probably to be sought in the different amounts of acidity,
especially including free carbonic acid present, and in the tem-
peratures of extraction ; the injurious effect being most serious
when heat was employed, and being especially marked with
sumach.
In the manufacture of the finer leathers, hardness is injurious
in several ways beside those already mentioned. In leather-
dying, temporary hardness causes precipitation of the basic coal-
tar colours, which however can be prevented by the addition of
small quantities of acetic acid. Neither temporary nor perma-
nent hardness interfere with the ordinary use of acid colours, as
acid is usually added in considerable excess (see p. 376),
and with the dye-woods they are rather advantageous than
otherwise.
In fat-liquoring of chrome and other tannages the influence
of hard water of either sort is very marked, causing the curdling
and separation of the fat-liquors, with the formation of insoluble
lime and magnesia soaps ; and in scouring with soaps it is
equally objectionable. Theoretically each part of hardness per
100,000 destroys about 12 parts of soap (sodium stearate or
oleate), but really the loss is greater, though somewhat variable.
For this reason, where destruction of soap is the important factor,
* L'influence de la nature de 1'eau sur 1'extraction des matieres tannantes.
Collegium, 1902, t. 80.
f Einfluss der Harte des Wassers auf die Ausnutzimg der Gerbmaterialen.
Collegium, 1902, i. 223.